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Synopsis
In the present nanoscale working dimension of semiconductor technology, the spin-dependent interaction among the charge carriers has become an interesting field of study. The recent advancements in semiconductor science and technology brings in the need of controlling and manipulating the spin degree of freedom of charge carriers. The latest semiconductor material technology offers a series of III-V and II-VI magnetic semiconductors where the carrier spins can be effectively utilized to fabricate spin-controlled devices and are also compatible with the existing non-magnetic semiconductors. 
Manganese doped cadmium telluride (Cd1-xMnxTe) is such a II-VI diluted magnetic semiconductor (DMS) where the presence of manganese enables one to utilize it in spin-controlled devices. Though cadmium telluride is paramagnetic, the presence of a small fraction of manganese, under proper circumstances, turns it ferromagnetic to use it in various optoelectronic devices. Thus Cd1-xMnxTe gives the possibility of showing carrier induced ferromagnetism which offers the ways of controlling semiconducting properties using magnetic field and magnetic response by semiconducting properties (i. e. electronic control of magnetism). The control of semiconducting properties can also be achieved using optical excitations. Such a semiconductor can be used in heterostructure to store information, amplify spin current, process information and read spin quantum states in quantum computation. This is the key material used in the proposed research work. 
  	The proposed research project attempted to fabricate Cd1-xMnxTe thin films; study its magnetic, electronic & optoelectronic properties and project a material for its electrical contact formation.  In the various phases of work, thin films of Cd1-xMnxTe was fabricated through physical vapour deposition process using stacked deposition of proportionate quantities of elemental cadmium, manganese & tellurium as well as those of manganese telluride & cadmium telluride.  The suitable annealing temperature range of the stacks was determined using Rutherford backscattering spectrometry and other measurements. 
           Keeping in view the conditions for spin injection into a semiconductor, we proposed manganese doped nickel phosphide (NiP:Mn) as the contact material for Cd1-xMnxTe. The properties of this contact material including its ferromagnetic properties were also determined and the contact performance was evaluated. Using this contact, some electrical measurements were carried out with Cd1-xMnxTe to determine the electronic properties of this stack deposited material. Some structural and optical characterizations of this DMS were also carried out through suitable experiments. The magnetic behaviour of Cd1-xMnxTe was studied using optical and electrical means. All these have been coupled coherently presented in the text of the thesis.

Spintronic materials, employing the spin of carriers as a medium for sending information beside their charges, have drawn significant attention of scientists since the last decade for their uses in multifunctional and energy saving devices. Manganese doped cadmium telluride, Cd1-xMnxTe, is reported as a material for spin control under the influence of magnetic field due to the presence of manganese.
Stacks of CdTe and MnTe were deposited on basic substrates like glass. After deposition the stacks were given a heat treatment for interdiffusion of materials either to form a solid solution or a composite. The state of the diffusion further indicated about their response in the magnetic field.
            In the present study, various numbers of stacks were deposited and annealed at different temperatures to study their response both in electric and magnetic fields. The results thus obtained were fitted in a mathematical model to finalize the optimum condition for fabricating the exact material for spintronic action. The details of fabrication, studies and the responses will be discussed in the text of the paper.
The present paper describes the contacting technology to the diluted magnetic semiconductor Cd1-xMnxTe having potential applications in optoelectronic and spintronic devices. For efficient spin injection into a spintronic material, a matching ohmic contact is the demand of the time. Since cadmium telluride has a well-known contact problem, its manganese-doped counterpart is also facing a similar difficulty. In the present case Cd1-xMnxTe was fabricated using thermally assisted interdiffusion and compound formation between repeated stacked elemental layers of manganese, cadmium and tellurium. A wet electroless deposition technique was employed to deposit manganese doped nickel phosphide as a magnetic contact onto Cd1-xMnxTe. It appeared that the contact resistivity improved compared to the case of gold contact. The details of the contacting technology and the results have been described in the text of the paper.

